REGIONAL PRICES IN EARLY TWENTIETH-CENTURY SPAIN:
A COUNTRY-PRODUCT-DUMMY APPROACH "Every man is rich or poor according to the degree in which he can afford to enjoy the necessaries, conveniences, and amusements of human life".
Adam Smith (1776: Wealth of Nations, Book I, Chapter V)
1.-Introduction
Measurement remains the cornerstone of economics. The System of National Accounts, established after the Second World War, enabled deeper economic analysis and stimulated further research. With the creation of the International Comparison Program in 1968, it became possible to make reasonable comparisons of per-capita income across countries 1 . However, subnational data are scant, even though there are noteworthy regional disparities in productivity and prices in large developing countries (Brazil, China, India…) . In economic history there have been several efforts to reconstitute macroeconomic aggregates (i.e. GDP) at subnational level (Fukao et al., 2015, Rosés & Wolf, forthcoming) . Nevertheless, few if any of these look at spatial price variation.
In the absence of prices, nominal GDP has conventionally been adjusted using a national deflator which, in the presence of spatial price variation, could bias interregional comparisons of per-capita income. Using national deflators is common practice even today. Eurostat publishes regional data in terms of the purchasing power standard (PPS), which is constructed at country level 2 . Indeed, the costliness of the data collection process in a way explains the scarcity of regional price levels 3 . Obviously, this limitation is even more acute for historical periods.
In economic history the literature on living standards has received considerable attention in recent years. Following in the footsteps of Angus Maddison and the Great Divergence debate (Pomeranz, 2000) , several studies have delved into historical wage and price data to explore living standards across major cities and regions (Allen, 2001; Broadberry & Gupta, 2006; Allen et al., 2011; Allen et al., 2012) . This approach has shed further light on the matter, complementing Maddison's real per-capita GDP backward projections. Ideally, direct comparisons would be preferable, as Lindert (2016) This study explores regional prices in a historical context: early twentieth-century Spain. To do this we collected a large dataset of market prices (over 40,000 observations) from the bulletins of the Instituto de Reformas Sociales between 1910 and 1920. Inspired by the methodology used in the World Bank's (2013) International Comparison Program (ICP), we then estimate regional price levels using a time-adjusted country-product-dummy (CPD) model.
Overall we find substantial spatial price variation, which partly reflects the uneven development that accompanied the industrialisation of Spain. However, regional price disparities did not result only from differences in productivity, and this calls for further research and discussion. The remainder of the paper is structured as follows. In Section 2 we describe the data and methodology. Our findings are then presented in Section 3, while Section 4 concludes with the study's main implications.
2.-Data and methodology
In economics there has been a long tradition of international comparisons of income, especially since the creation of the International Comparison Program (ICP) in 1968 5 . The ICP standardised a methodology and coordinated national statistics offices to produce spatial price deflators or purchasing power parities (PPPs) 6 . Although the procedure to compute PPPs is rather technical, its fundamentals are not. National statistics offices, under the guidance of the ICP, design a representative basket of goods and services grouped under basic headings (BHs), e.g. bread, rice and so on 7 . BHs are the lowest level of aggregation for which expenditure data are available. Thus, the first step is to compute PPPs at BH level using price information at item level. Data availability usually determines whether item-specific prices or national averages are used, or whether weighting urban and rural prices is possible. The BH-PPPs and information on household expenditures are then used as inputs to compute aggregate measures of relative prices and volumes 8 .
That said, it could be argued that the System of National Accounts (SNA), created in 1953, and household budget surveys developed simultaneously. In Spain the first household budget surveys were carried out in 1940, 1958 and 1964-65 9 . Without information on household expenditures, the ICP methodology cannot be properly executed 10 . To overcome this, historical sources have been used to create a representative basket of goods and services with their expenditure weights (for Spain, Ballesteros-Doncel, 1997a , 1997b Maluquer de Motes, 2013) . However, this approach is normally used for estimating a cost-of-living index (CLI) at national level and evaluating its evolution over time. But if the focus is on the spatial variation of prices and real income, a different methodology needs to be developed. In this study we estimate subnational PPPs in early twentieth-century Spain using a large dataset of market prices and a country-product-dummy (CPD) model.
2.1-Data
Our price data come from bulletins published by the Instituto de Reformas Sociales (IRS) from 1910 to 1920 11 . Founded in 1903, the IRS was a governmental body whose purpose was to examine the condition of the working class and the relationship between labour and capital. In the late nineteenth century, the poor conditions of agricultural and industrial workers brought about social unrest, conflict and the so-called «social question» debate. In 1883 the Spanish government formed a Commission for Social Reforms, but to little avail. Two decades later the Commission gave way to the IRS 12 , which, although similar in purpose, had more muscle and resources to counter the mounting social problems 13 .
The IRS decided to carry out an ambitious plan to measure the cost of living. A price questionnaire was prepared for the purpose and sent to provincial boards. To begin with the boards filled in the questionnaires and returned them to the IRS headquarters in Madrid 14 . By 1909, however, several methodological changes had been introduced to increase consistency and coverage 15 . First, the questionnaires were to be sent to municipalities instead of provincial boards. Second, prices were collected twice a year, in winter (October-March) and summer (April-September) 16 . And third, the items included in the questionnaires were to be 9 Although the first Spanish household budget survey dates back to 1940, there was never any technical official publication of it (Celestino-Rey, 2002). 10 As Deaton and Heston (2010) point out, the PPP estimations rely on there being suitable data and an appropriate multilateral price index that satisfies certain properties, such as reciprocity and transitivity. It is worth noting that: "As has been known, at least since Fisher, price indexes cannot satisfy all the properties that our price-based intuition suggests from them; price indexes are not prices" (Deaton and Heston, 2010, p. 9 17 Generally speaking, wheaten bread and flour prices were available for every year and every province, while other breads and flours were region-specific. We could have taken the price of wheaten bread and flour, but instead we preferred to take the cheapest. 18 Table A1 in the Appendix shows the listed items in both periods. Figure A1 in the Appendix shows the front page of the IRS bulletins.
Figure 1 below shows the number of questionnaires sent and returned from 1910 to 1914 and the response rate by province during this period 19 . Approximately 12,000 questionnaires were sent every year and 6,500 returned. The response rate by province ranged from 25-35% to 65-75%. Despite this roughly 50% response rate, the IRS managed to collect enough information to publish consistent and reliable summary statistics in its bulletins. Market price data were presented for each province twice a year (winter and summer). The IRS also distinguished between provincial capitals and other municipalities 20 , and as a result the bulletins show values in the capital along with the highest, lowest and most frequent prices reported in the rest of the province 21 .
Figure 1 Total number of questionnaires (top) and not returned (bottom) 1910-1914
Source: Instituto de Reformas Sociales (1916, pp. 9-13) 19 Information for 1915-1920 is not available. 20 In 1910, except for Oviedo, Ciudad Real, Jaén, Pontevedra and Tarragona, the provincial capitals were the largest centres of population in each province. 21 The bulletins also indicate the municipalities where these prices were reported. There are a good many prices reported every year, as Figure A4 in the Appendix shows, but this is less evident when looking at specific items, where there appears to be a major issue with Housing (1 room), for example, for which roughly half the values are missing 23 . Indeed, this is major concern since we expect accommodation or lodging costs to be strongly correlated with income 24 .
In order to shed further light on the matter, we assess the distribution of these missing prices by year and province. In general, the annual rents for a single room are more frequently reported between 1915 and 1920, but there are some noticeable spatial disparities. Map 1 illustrates the percentage of reported values with respect to the maximum for Housing (1 room) and for all 22 items by province for the whole period. A fundamental issue arises when looking at Madrid and Barcelona, where data representativeness is just 34.1% and 36.4% respectively. This is a serious concern that must be taken into account and dealt with in the following section.
The main urban agglomerations in the early twentieth century are Madrid and Barcelona, and thus the limited data on housing in these provinces may be affecting our analysis. (1910) (1911) (1912) (1913) (1914) (1915) (1916) (1917) (1918) (1919) (1920) 22 The dataset contains 49 provinces x 2 (capital, province) x 22 items x 11 years x 2 (winter, summer) = 47,432. 23 Unreported prices for Housing (1 room) also include some unusually low values (less than 21 pesetas), which we have excluded. A total of 35 reported values were removed from the sample. This threshold, though arbitrary, is well below the average housing price in our sample, so arguably those observations would be either typos or transcription errors. 24 For a brief description of the housing market in early twentieth-century Spain, see Carmona et al. (2014) . "… Spanish law did not allow ownership of land to be held separately from the ownership of rights over that land, and in consequence, all floors of any building and its land were required to have only one owner. Indeed, this created a pecuniary entry barrier to the housing property for urban workers since, typically, houses in cities had several floors and, hence, their price was quite high. As a result, a large rental market was generated. This legal framework that linked land and housing property was in force until the end of the period under study". This state of affairs changed with the Royal Order of 26 October 1939 (Carmona et al., 2014, p. 123) .
Notwithstanding these issues, the IRS bulletins provide enough information to build up a dataset of 40,581 market/retail prices on 22 items representative of the consumption of Spanish workers in the early twentieth-century, covering 49 provinces. Thus our dataset fulfils the basic requirements of modern surveys since the prices are representative and comparable across space and over time, thereby permitting the living conditions in both dimensions to be studied. In fact we are unaware of the existence of any comparable datasets for other countries in a historical perspective.
2.2-Methodology
The country-product-dummy (CPD) method was developed to deal with missing data in the construction of price indices (Summers, 1973) 25 . This approach states that p ij , namely the price of item i in region j, is the product of price effects, commodity effects and a random disturbance term
where PPP j is the purchasing power parity of region j with respect to other regions, P i is the price level of item i relative to other items, and v ij captures the random disturbance terms. The above expression can be rewritten as follows:
(2) ln p ij = ln PPP j + ln P i + ln v ij = π j + λ i + ε ij
Using ordinary least squares (OLS), the above equation can be easily estimated,
where D j and D i are region and item dummy variables, while ε ij captures random error terms, which are independently and identically distributed with zero mean and variance σ 2 . More specifically, D j is equal to one if the price was collected in region j and zero otherwise. Equally, D i is equal to one if the price refers to item i, and zero otherwise. In order to escape the dummy variable trap or simply avoid multicollinearity, one region and one item are omitted and act as a reference group. Thus the estimated coefficients have to be interpreted taking into account these reference groups. Having said that, the spatial price deflators or PPP j will be:
The attractiveness of the CPD method lies in its simplicity and transparency (Hill & Hill, 2009) , especially when dealing with non-comparable items, quality characteristics and missing data 26 . Yet the most distinguishable feature of the CPD approach is its stochastic nature, i.e. it is possible to implement specific econometric tools (Rao, 2004; . It also provides standard errors, which could be used to detect outliers and errors in the dataset (Hill, 2004; Hill & Hill, 2009 where w ij captures the relative importance or weight, expressed as the expenditure share of item in region . Unfortunately we only have expenditure patterns at national level (Ballesteros-Doncel, 1997a , 1997b Maluquer de Motes, 2013) . In the following section we use both CPD and WCPD methods with country weights to estimate subnational PPPs.
3.-Empirical analysis
To fully exploit our dataset, we use a CPD method with all the price data. It is worth remembering that we have prices for 22 items collected twice a year (winter and summer) over 11 years in provincial capitals and other municipalities. Since our research focus lies in the spatial dimension, we adjust equation (3) to control for time-varying effects as follows, where α is the constant term; D j , D i and D t represent province, item and semester dummy variables respectively; and Barcelona, bread and winter 1910 are the reference groups for province, item and semester respectively. The capital variable is equal to one if the price is collected in the provincial capital, zero otherwise, and its inclusion controls for urban-rural price differences (Hill & Syed, 2015) . Besides this, interaction terms (province-semester: θ jt ) are included to control for unobservable, time-varying characteristics, while ε ij is the random error term 27 . This is important to account for the impact of the First World War on prices and its potential asymmetric effect across provinces. As previously mentioned, our main interest is parameter π j , which captures the province-specific effect with respect to Barcelona, our reference group. The PPPs obtained have to be interpreted taking into account that the PPP for Barcelona is normalized to 1 (or 100). Our empirical strategy relies on both unweighted and weighted regressions. In the unweighted estimation, all prices in our sample enter the regressions with a similar weight. However, the weighted estimation requires the use of a basic consumption basket. We therefore have to assign a weight to each of the 22 goods in our sample, based on their respective expenditure share in the budget of an average family at that 27 We relax the homoscedasticity assumption and consider robust standard errors.
time. While consumption patterns may vary across provinces and between urban and rural areas, we use a single basket that is deemed to be representative of Spain in the 1910s 28 . The weights assigned are mainly based on the work by Ballesteros-Doncel (1997a, pp. 373-374) 29 . The weights given to each of the 22 items in our sample can be consulted in Table 2 below. The estimates of the key coefficients in equation (5) are reported in Table 3 . CPD refers to the unweighted model while WCPD refers to the weighted model in which the price of each item is weighted according to its expenditure share 30 . The high R-squares (0.939 in the unweighted model and 0.961 in the weighted model) indicate how well the models fit the data. This means that the inclusion of the selected dummy variables (province, item, semester, capital) and the province-time fixed effects are capturing the variability of the price data very well. 28 Ideally, one would like to have regional baskets to measure potentially different consumption patterns (Lindert, 2016) . However, obtaining regionally adapted baskets for the early decades of the twentieth century in Spain is indeed a difficult task. Baskets for specific regions can be found in Lana (2007) and Pérez-Castroviejo (2006) . 29 This author provides a representative basket constructed using the price information for 12 provinces for the period 1909-1931. Alternative baskets can be found in Rosés and Sánchez-Alonso (2004, p. 406) and Maluquer de Motes (2013, p.41 and p.43). The item 'clothing' is usually included in these consumption baskets but unfortunately is absent from our price data. 30 Full regression results can be consulted in Table A2 in the Appendix.
However, the most interesting result is the spatial differences detected in the cost of living in Spain during the early twentieth century. According to the CPD model, all the province coefficients are negative and statistically different from zero, meaning that their cost of living was lower than in Barcelona.
31 Therefore, as expected, the province with the highest cost of living was Barcelona, followed by Vizcaya (̂= −0.1607), Sevilla (̂= −0.1642) and Cádiz (̂= −0.1665). The provinces with the lowest cost of living were Salamanca (̂= −0.4465), Ávila (̂= −0.4361) and Lugo (̂= −0.4160). In the WCPD model, although all the coefficients are still negative, some of them are not statistically different from Barcelona. This happens in those provinces with a cost of living most similar to Barcelona in the unweighted model (namely Gerona, Lérida, Oviedo, Sevilla and Vizcaya).
Apart from the spatial heterogeneity, Table 3 presents other results. In line with the literature (Rojo & Houpt, 2011; Ramon & Ramon, 2017; García-Gómez & Escudero, 2017) , there seem to be marked price differences between capital cities and other municipalities. Using the unweighted approach, prices were on average 7.54% higher in the capital city 32 . This discrepancy was even higher in the weighted model, amounting to 12.27%. Finally, the last interesting result is shown by the semester dummy variables. It is noteworthy that there was a general increase in the level of prices in winter 1915 that persisted until the end of the period. This effect should be associated with the shock caused by the First World War. However, there was no positive trend over time (i.e. the coefficient of one specific semester was not statistically different from the coefficient of the next).
As previously mentioned, one of the main concerns regarding our full dataset is the number of missing values for housing. To be sure that this is not affecting our results for spatial heterogeneity in the cost of living, we repeat regression (5) considering only the food sector, which contains 15 items and represents a 75% share of expenditure (see Table 2 ). The estimates of the key variables are reported in Table A3 in the Appendix. As we are considering fewer items, the number of observations decreases from 40,681 to 30,188. The R-squares, although slightly lower than those obtained with the full sample, remain very high (0.9176 and 0.9200).
Regarding the spatial differences in prices, the results obtained via this new specification are in line with our previous conclusions. Barcelona is the province with by far the highest cost of living, followed by Gerona (̂= −0.1358), Vizcaya (̂= −0.1471) and Sevilla (̂= −0.1534) 33 . The group of provinces with the lowest cost of living includes Salamanca (̂= −0.4986), Ávila (̂= −0.4606) and Segovia (̂= −0.4581), among others. 31 We are confident about these results since our regression includes a lot of fixed effects. In fact we are controlling for the interaction between province and semester (namely 48 x 22 = 1,078 dummy variables). 32 The estimated coefficient is ̂=0.0727, which indicates that the increase in prices was equal to [exp(0.0727)-1]100 = 7.54% (Halvorsen and Palmquist, 1980) . 33 The coefficients obtained for Gerona and Vizcaya are not statistically different from Barcelona. To make it easier to interpret the estimated coefficients (π j ) and better quantify the spatial heterogeneity, Table 4 presents the sub-national, normalised PPPs (Spain=100). In the table we can clearly distinguish between those provinces with a price index higher than the national average (PPP>100) and those with a lower one (PPP<100). Two compelling results can be extracted from this analysis. First, the existence of price differences among Spanish provinces at the beginning of the twentieth century, and second, the big difference between Barcelona and all the other provinces. Map 2 below provides new evidence on the geographical patterns of regional prices in early twentieth-century Spain. In short, price levels were relatively higher in the northeast (Catalonia), the southwest (Western Andalusia) and in some provinces in the north, e.g. Asturias, Guipuzcoa, Vizcaya. In the northwest (Galicia) and the interior (Castile and Leon, Extremadura, Madrid, Castile-La Mancha) price levels were somewhat below the national average. This pattern is consistent using either approach, thereby pointing to a marked regional disparity in prices.
Map 2 Sub-national PPPs: CPD model (top) and WCPD (bottom) Spain=100

4.-Conclusions
This paper has explored regional prices in early twentieth-century Spain. Using information from bulletins published by the Instituto de Reformas Sociales between 1910 and 1920, we first created a database of 40,581 prices quoted for 22 items for each of the 49 provinces. In order to fully exploit this dataset, we then estimated provincial price levels for the whole period with a time-adjusted country-product-dummy (CPD) model. We also include expenditure weights in the methodology, i.e. weighted country-productdummy (WCPD), to assess the robustness of the results.
Overall we find marked regional disparities in consumer prices in early twentieth-century Spain. In line with the Balassa-Samuelson conjecture, it appears that productivity and prices were somehow related. For example, prices in the leading industrial provinces of Barcelona and Vizcaya were well above the national average. Furthermore, we find that price levels in provincial capitals were on average higher than in other municipalities. Interestingly, there was also substantial variation across less industrialised provinces and the price level in the capital-province of Madrid was below the national average, which provides more food for thought 34 .
Although this is just a preliminary investigation and "wages…vary more from place to place than the price of provisions" (Smith, 1776: Book I, Chapter VIII), macroeconomic aggregates used for interregional comparisons of living standards need to account for spatial price variation. In this regard, understanding why these disparities arise is important. Uneven development not only sets the Balassa-Samuelson effect in motion, but also Engel's law. Richer regions are thus expected to have a higher price level and a rather different pattern of expenditure. In our case, whether these effects feed off each other remains to be seen. Finally, we acknowledge the relevance of regional specific characteristics such as consumer preferences and market size, which call for further research and discussion. 
